INTRODUCTION
Rainfall stands out as perhaps the single, most unique element of all the climatic elements such that it's total amount, intensity, duration, variability, reliability and its spatial and temporal distribution influence phenomenon especially in the tropical region where prevailing economic activity is simply agro-based [1] [2] .
Recently, in Africa and Nigeria in particular, the emphasis of many scholars in the study of tropical climatology has been the consideration of rainfall characteristics, such as rainfall amount, duration and intensity. Rainfall is the meteorological phenomenon that has the greatest impact on human activities and the most important environmental factor limiting the development of the semiarid regions [3] . Understanding rainfall variability is essential to optimally manage the scarce water resources that are under continuous stress due to the increasing water demands, increase in population, and the economic development [4] In Nigeria, the dominant feature of rainfall is its seasonal character. The large energy content of rainfall system is its variability from year to year which is mainly attributed to the fluctuation in the movement of the two different dominant air masses, the Inter Tropical Discontinuity [5] [6] . Despite the recent advances made in science and technology, farmers and their crops are still left at the mercy of rainfall especially in Sub-Saharan Africa, where the Northern region of Nigeria lies. Hence water supply for agricultural practices is highly dependent on precipitation. Moreover in areas where the climate is greatly influenced by drought and desertification, the condition of precipitation in relation to yield, the rate of evapo-transpiration and soil moisture content may help promote or hinder crop production. This is subject to availability of moisture at the evaporating surface and the ability of the atmosphere to vaporize the water.
The variability of rainfall and the pattern of extreme high or low precipitation are very important for agriculture as well as the economy of the state. It is well established that the rainfall is changing on both the global and the regional scales due to global warming [7] [8] .
The knowledge of climate variability over the period of instrumental records and beyond on different temporal and spatial scale is important to understand the nature of different climate systems and their impact on the environment and society [9] .
Earlier studies in this region indicate declining annual rainfall totals creating scarcity of water for agricultural production and needs for more effective water resources development [10] [11] . Most of these studies were based on records terminating in the late 1980s and the early 1990s.
Adefolalu [12] studied the rainfall trends for periods of 1911-1980 over 28 meteorological stations in Nigeria with 40 years moving average showing appearance of declining rainfall. Eludoyin et al. [13] studied monthly rainfall distribution in Nigeria between 1985-1994 and 1995-2004 and noticed some fluctuations in most months within the decades. 
MATERIALS AND METHODS

Data
The data used in this study include monthly rainfall (mm) for fourteen synoptic stations in northern parts of Nigeria from the Nigerian Meteorological Agency for the period of 1971 to 2012. Interpolation and averaging for missing data were done for Bauchi, Bida, Minna, Yola, Zaria and Jos.
Method
Microsoft excel statistical software package and Statistical Package for Social Sciences (SPSS) were used for the analysis. The data were subjected to statistical analysis using measures of central tendency such as mean, mean deviation and median; measures of dispersion such as range, variance and standard deviation as well as a measure of relationship (coefficient of variance).
where: SD is standard deviation = √ ∑ 2 Table 1 shows the result of the statistical analysis for rainfall summaries by stations. The highest amount of mean annual rainfall in the study area from 1971-2012 was observed in Jos with total sum of 1263.2mm, followed by Minna (1206.5mm) and Kaduna with 1198.1mm respectively. While, the least amount was recorded at Nguru with the sum of 419.0mm, followed by Katsina with 548.1mm and Maiduguri with the sum of 569.6mm respectively. Kano recorded the highest maximum annual rainfall total with the sum of 1872.0mm, while Bida recorded the lowest minimum annual rainfall total with the sum of 213.1mm. Nevertheless, Kano also had the highest rainfall range of 1455.9mm and the least was observed at Nguru (470.2mm).
RESULTS AND DISCUSSION
Statistics of rainfall summaries in the study area by stations
The skewness showed negative values in Kaduna, Bida, Yola and Jos (i.e. the stations had the tendency of below average rainfall distribution), while other stations had positive skewness (i.e. the tendency of having above average rainfall distribution).
The coefficient of variation shows that 38% variation occurred in Kano within the study period. This makes Kano station with highest rainfall variability, followed by Katsina Table 2 . Statistics of mean annual rainfall summaries in the study area The minimum amount of rainfall was recorded in 2007 with a value of 213.1mm followed by 1991 (235.5mm), 1990 (242.1mm) and 1993 (262.0mm) respectively. Thus, the highest amounts of maximum rainfall were recorded in 1998 with a value of 1872.0mm followed by 2001 (1789.4mm),
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(1680.0mm) and 2010 (1619.6mm).
The distribution of the data is positively skewed in 1971, 1972, 1973, 1974, 1975, 1977, 1978, 1979, 1982, 1984, 1985, 1987, 1989, 1994, 1998, 2001, 2002, 2003, 2005, 2006 
Rainfall distribution trend
Mean annual rainfall distribution
The mean annual rainfall distribution from the study area ranges from 420mm to 1263mm over the entire 42 years of study. Generally, there were upward and downward shifts during the study period.
An upward trends of mean annual rainfall are significant in Bauchi as shown in figure 2, Katsina (figure 3) Maiduguri (figure 4), Nguru (figure 5) and Yelwa (figure 6) respectively. However, downward rainfall trends were also noticeable at Kaduna and Yola stations (figure 7 & 8) . A downward trend was noticed in the mean annual rainfall in all stations from 1983-1984, it was later rise up steady till 2008 as shown in figure 9 .
The time series straight line equation obtained (y=3.8229x+811.83). This indicates that a continuous rise from 1971 to 2012. This was an evidence that rainfall was improving in the study area as shown in figure 9 . 
CONCLUSIONS
This study provides valuable insight into various degrees of rainfall as well as variability over the study area. The results revealed that Nguru recorded the least mean annual rainfall over the years, while the highest mean annual rainfall was recorded in Jos, it also has the minimum value of 12% of coefficient of variation. Kano has the highest rainfall variation of 38%, followed by Nguru and Katsina with 30% each respectively. However, rainfall (both the observed and predicted) shows an increase within the study area. Further studies should be carried out using rainfall and temperature base on climatic zones of the northern region.
